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© A replaceable ink cartridge has a body (1) for 
storing the ink; an ink outlet (2) for supplying the ink 
into a recording head; an air communicating port (3) 
for communicating with an atmosphere; a peripheral 
portion (2A) around the ink outlet (2); a peripheral 
portion (3A) around the air communicating port (3); a 
seal member (4) for removably sealing the periph- 
eral (2A) portion around the ink outlet (2) and the 
peripheral portion (3A) around the air communicating 
port (3). The replaceable ink cartridge has a struc- 
ture that is formed so as to strip the seat member 
(4) off from the peripheral portions (2A, 3A) of the 
ink outlet (2) and the air communicating port (3) in a 
manner that th air communicating port (3) is 
opened at first and the ink outl t (2) is opened at 
second. 




FIG.1A 
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The present invention relates generally to a 
replaceable ink cartridge, and more particularly to a 
replaceable ink cartridge to be replaceably con- 
nected to a recording head into which ink is sup- 
plied therefrom. Also, the present invention relates 5 
to a seal structure to seal openings of the replace- 
able ink cartridge, and more particularly to a seal 
structure with improved properties of sealing an ink 
outlet and an air communicating port of the re- 
placeable ink cartridge. 10 

Heretofore, various kinds of recording appara- 
tus for performing an image formation on a record- 
ing medium such as a sheet of recording paper, a 
piece of fabric, and a sheet of plastic material e.g., 
one used for overhead projector (generally called 15 
as a OHP sheet) have been proposed as in the 
form of mounting a recording head in the type of 
wire dot matrix recording, thermal recording, ther- 
mal transfer recording, ink jet recording, or the like. 
Among the conventional recording methods, the ink 20 
jet recording apparatus having a recording head in 
the type of performing ink jet method has been 
used as various kinds of recording (printing) sys- 
tem so as to being commercially available. In this 
case, the ink jet recording head should be con- 25 
structed to meet the user's demands of the mecha- 
nism, configuration, application and the like of the 
individual system. 

The ink jet recording apparatus generally com-f\ 
prises: a carriage for carrying a recording means 30 
(i.e., a recording head) and an ink tank; a transfer 
means for transferring a recording medium (e.g., a 
sheet of recording paper); and a control means for 
controlling the drive of these means. In the ink jet 
recording apparatus, the ink jet recording head 35 
performs its serial scanning movement (i.e., the 
head scans over a surface of the recording head 
sequentially) along the direction (main-scanning di- 
rection) perpendicular to the direction (sub-scan- 
ning direction) of transmitting the recording me- aq 
dium for ejecting ink droplets from a plurality of 
ejection orifices, while the recording medium is 
intermittently shifted at a distance corresponding to 
a recording width of the recording medium. The 
process of ink jet recording is characterized by 45 
ejecting ink droplets on the recording medium in 
accordance with the recording signals, so that it 
has been widely applied in various systems as a 
noiseless recording process with an inexpensive 
running cost. By using the recording head compris- so 
ing a plurality of ink-ejecting nozzles linearly ar- 
ranged in the sub-scanning direction, an imag 
having a width thereof corresponding to the num- 
ber of the nozzles can be recorded by a single 
scanning movement of the recording head. Con- 55 
sequently, the high-speed recording mov ment can 
be attained. 



In the case of an ink jet recording apparatus 
adaptable to a full color image formation, further- 
more, each of recording heads corresponding to 
several colors ejects a color ink droplet, so that 
each of all colors is obtainable by placing ink 
droplets one upon another. Generally, three or four 
recording heads with ink tanks corresponding to 
three primary colors of yellow (Y), magenta (M), 
and cyan (C) and a color of black (B) are required 
for recording the color image. In recent years, an 
ink jet recording apparatus that carries recording 
heads corresponding to these three or four colors 
has been practically used for full color image for- 
mation. 

Furthermore, the ink jet recording apparatus as 
mentioned above can be constructed with a rela- 
tively easily manner so as to fit to the process of 
recording a lager sized image such as a A1 sized 
one. For recording a A1 sized color image, the 
recording apparatus has been practically provided 
so as to be able to connect with an image reader 
for making a copy of original. This kind of the 
apparatus is provided as, for example a plotter 
such as an output printer of computer-aided design 
(CAD) system. On the other hand, diversified de- 
mands of recording images on various kinds of 
recording medium have been increased. For exam- 
ple, a demand of recording an image on the OHP 
sheet by the ink' jet recording apparatus has been 
increased because the OHP sheet can be used in a 
system of projecting the image for giving a pre- 
sentation in a lecture, a conference, a meeting, or 
the like. For a request to the above demand, an- 
other kind of the ink jet recording apparatus has 
been developed and provided in practical use. That 
is, this recording apparatus is constructed to per- 
form an excellent image formation without depend- 
ing on a result of selecting and using one of 
various recording media having different properties 
of absorbing ink. 

Accordingly, the aforementioned ink jet record- 
ing apparatus has been regarded as an excellent 
recording means and required as useful in widely 
distributed industrial fields, for example apparel 
and textile industries. Furthermore, there is a de- 
mand of providing a further improved qualities of 
images in these fields. 

In an ink jet recording head (hereafter, also 
referred as a recording head) to be installed on the 
ink jet recording apparatus, by the way, means for 
generating energy required for ejecting ink can be 
x mplified by a recording lement of the type 
having an electromechanical transducer such as a 
piezo element or the like used therefor, and a 
recording element of the type adapted to heat 
liquid with the aid of an electrothermal converting 
element including a heat generating resistor. 
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Among various kinds of recording heads, a 
recording head of the type adapted to eject liquid 
therefrom by utilizing thermal energy makes it pos- 
sible to perform a recording operation with a high 
degree of resolution because a plurality of liquid 
ejection ports can be arranged on the recording 
head at a high density. 

By the way, there are several types of the 
characteristic configuration for supplying ink to the 
aforementioned recording head, such as one con- 
necting the recording head with the ink tank by 
means of a flexible tube, one directly connecting 
them as an integrated unit to be replaceably in- 
stalled on the recording apparatus, and one remov- 
able connecting them each other. Especially in the 
recent years, the number of the recording ap- 
paratuses using the type of removable connecting 
the recording head and the ink tank to form a unit 
has been increased. 

An replaceable ink cartridge to be removably 
connected with the recording head to form such 
unit comprises a main body made of a plastic 
material or the like on which an ink outlet and an 
air communicating port are formed. The ink outlet 
is for supplying an ink to the recording head while 
the air communicating port is for communicating 
with the open air. For the purpose of its physical 
distribution, these openings are seated up with a 
seal member after filling the body with ink to pre- 
vent an ink leakage from the body under the 
changeable environmental conditions such as, a 
physical vibration, a surrounding temperature and 
an atmospheric pressure. At the time of using the 
ink cartridge, the seal member is peeled off. At this 
moment, furthermore, the seal member receives a 
tension and a shear stress, so that the seal mem- 
ber should be made of a proof material with re- 
spect to such forces, such as a flexible material, for 
example an aluminum laminate resin formed by 
laminating an aluminum thin film and a resin ma- 
terial. 

By the way, it is noted that the ink inlet and the 
air communicating port are sealed by a single 
piece of the seal member from the point of view 
that the seal member should be easily peeled off 
from these openings. 

Mostly, the replaceable ink cartridge as de- 
scribed above is constructed so as to keep ink in 
an ink absorber being installed in the ink car- 
tridge's body. In this case, in addition, the ink 
absorber occupies a predetermined space of an 
interior of the body to make a concentration of ink 
around the ink outlet for easily providing the ink to 
the recording head and also to avoid a concentra- 
tion of ink to the air communicating port. 

In some instances, conventionally, the ink out- 
let can be sealed off at first wh n the user pulls an 
end of the seal memb r toward a c rtain direction. 



When the ink outlet is opened at first prior to open 
the air communicating port, a certain amount of ink 
scatters in all directions at an inner pressure of the 
cartridge which is higher than an atmospheric pres- 

5 sure by a change in temperature and atmospheric 
condition. As a consequence, the scattered ink 
stains the user's hands and clothes. Furthermore, 
in the case that a gaseous body such as air is 
sealed up hermetically with ink in the ink cartridge, 

w the above problem is more serious because there 
is the possibility that ink scatters from the ink outlet 
in all directions at an increased inner pressure of 
the cartridge occurred by swelling the gaseous 
body. 

75 It is an object of the present invention to pro- 
vide a replaceable ink cartridge with a high degree 
of reliability, without causing a scattering of ink 
from an ink outlet at the time of sealing off and a 
leak of ink therefrom during physical distribution. 

20 Another object of the present invention is to 
provide: a replaceable ink cartridge having an ink 
outlet and an air communicating port which are 
sealed by a piece of seal member; and a package 
in which the replaceable ink cartridge is packed for 

25 the purpose of storage or transportation. In this 
case, the replaceable ink cartridge is constructed 
so as to seal off the air communicating port at fist 
at the time of pulling the seal member out from the 
cartridge. A 

30 A further object of the present invention is to 
provide a replaceable ink cartridge for supplying 
ink to a recording means for recording an image on 
a recording medium. In this case, the ink cartridge 
can be removably connected with the recording 

35 head. Besides, the ink cartridge comprises an en- 
closure for storing ink; an ink outlet and an air 
communicating port, both formed on the enclosure; 
an ink outlet peripheral portion formed around the 
ink outlet; and an air communicating port peripheral 

40 portion formed around the air communicating port. 
Under the unused condition, furthermore, the ink 
cartridge further comprises a seal member for seal- 
ing the peripheral portions around the ink outlet 
and the air communicating port. The ink cartridge 

45 is constructed so as to peel the seal member from 
the both peripheral portions around the ink outlet 
and the air communicating port in a manner that 
the air communicating port is opened at first and 
then the ink outlet is opened next. 

so Still a further object of the invention is to pro- 
vide a seal structure for a replaceable ink cartridge 
for supplying ink to a recording means for record- 
ing an image on a recording medium. In this case, 
the ink cartridge can be r movably connected with 

55 the recording head. The ink cartridge comprises: 
an enclosure for storing ink; an ink outlet and an air 
communicating port, formed on the enclosure; an 
ink outlet peripheral portion formed around the ink 
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outlet; and an air communicating port peripheral 
portion formed around the air communicating port. 
Furthermore, the sealing structure comprises: a 
first seal portion for sealing an opening of the ink 
outlet; a second seal portion for sealing an opening 5 
of the air communicating port; and a handling por- 
tion which tends to provide a peel force thereof to 
the first seal portion at first rather than the second 
seal portion. 

An even further object of this invention is to 10 
provide a replaceable ink cartridge having an ink 
outlet and an air communicating port on an enclo- 
sure, which is constructed so as to seal peripheral 
portions of the ink outlet and an air communicating 
port by removably bring a piece of seal member w 
into absolute contact with these peripheral portions. 
In this case, the peripheral portions of the ink outlet 
and an air communicating port are constructed so 
as to peel the seal member from these peripheral 
portions in a manner that the air communicating 20 
port is opened at first and then the ink outlet is 
opened neat when the seal member is pulled off in 
the predetermined direction. 

In a first aspect of the present invention, there 
is provided a replaceable ink cartridge to be re- 25 
movably connected with a recording means, for 
supplying ink into the recording means for record- 
ing an image on a recording medium, having an ink 
cartridge body for storing ink; an ink outlet and an 
A air communicating port formed on the ink cartridge / *30 
body; an ink outlet peripheral portion formed ar- 
ound the ink outlet; and an air communicating port 
peripheral portion formed around the air commu- 
nicating port, the. replaceable ink cartridge compris- 
ing: 35 

a seal member for removably sealing the ink 
outlet peripheral portion and the air communicating 
port peripheral portion when the replaceable ink 
cartridge is being out of use, and 

a structure which is provided so as to open the 40 
air communicating port prior to open the ink inlet at 
the time of stripping off the seal member from the 
ink outlet peripheral portion and the air commu- 
nicating port peripheral portion. 

A start position to strip the seal member from 45 
the air communicating port peripheral portion may 
be in front of a start position to strip the seal 
member from the ink outlet peripheral portion in a 
direction of striping the seal member. 

The air communicating port peripheral portion 50 
may have a high facility in stripping the seal mem- 
ber compared with that of the ink outlet peripheral 
portion in a predet rmined direction of striping the 
seal member. 

An outer edge of the air communicating port 55 
peripheral portion may be in front of an outer edge 
of the ink outlet peripheral portion in an predet r- 
mined direction of striping the seal memb r. 



An inner edge of the air communicating port 
peripheral portion may be in front of an inner edge 
of the ink outlet peripheral portion in a predeter- 
mined direction of striping the seal member. 

The seal member may have a point of applying 
a stripping force in a region near the air commu- 
nicating port than the ink outlet when the seal 
member is stripped off. 

An inner diameter or a maximum inner width of 
the ink outlet peripheral portion may be smaller 
than that of an inner diameter or a maximum inner 
width of the ink outlet peripheral portion. 

A thickness of the ink outlet peripheral portion 
may be larger than a thickness of the air commu- 
nicating peripheral portion. 

A strip resist ability between an opening of the 
air communicating port and the seal member may 
be smaller than a strip resist ability between an 
opening of the ink outlet and the sea! member. 

The ink cartridge body may be packed in a 
package. 

In a second aspect of the present invention, 
there is provided a seal structure for removably 
sealing an ink outlet peripheral portion and an air 
communicating port peripheral portion of a replace- 
able ink cartridge to be removably connected with 
a recording means, for supplying ink into the re- 
cording means for recording an image on a record- 
ing medium, the replaceable ink cartridge having 
an ink cartridge body for storing the ink; an ink' 
outlet and an air communicating port formed on the 
ink cartridge body; the ink outlet peripheral portion 
formed around the ink outlet; and the air commu- 
nicating port peripheral portion formed around the 
air communicating port, the seal structure compris- 
ing: 

a seal portion for sealing an opening of the ink 
outlet and an opening of the air communicating 
port by sticking on the ink outlet peripheral portion 
and the air communicating port peripheral portion; 
and 

a handling portion for peeling off the seal struc- 
ture, wherein 

the seal portion of the seal structure has a first 
seal portion for sealing the opening of the ink 
outlet; and a second seal portion for sealing the 
opening of the air communicating port, and 

the handling portion is constituted so as to 
easily transfer a force of peeling the sealing struc- 
ture to be generated by the handling portion to the 
second seal portion that seals the opening of the 
air communicating port rather than the first seal 
portion that seals the opening of the ink outlet. 

A length between the second seal portion and 
the handling portion may be shorter than a length 
between the first seal portion and the handling 
portion in the sealing structure. 
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The seal structure may be packed in a pack- 
age in a condition that the seal structure is being 
fixed on the replaceable ink cartridge. 

In a third aspect of the present invention, there 
is provided a replaceable ink cartridge having an 5 
ink outlet and an air communicating port in an ink 
cartridge body with a seal member removably seal- 
ing on both peripheral portions of the ink outlet and 
the air communicating port, wherein 

the peripheral portions of the ink outlet and the 10 
air communicating port are constructed so as to 
strip the seal member from the air communicating 
port prior to strip the seal member from the ink 
outlet in a direction of striping the seal member. 

A start of peeling the seal member from the 75 
peripheral portion around the air communicating 
port may be prior to a start of peeling the seal 
member from the peripheral portion around the ink 
outlet. 

A start position to strip the seal member from 20 
the peripheral portion around the air communicat- 
ing port may be in front of a start position to strip 
the seal member from the peripheral portion ar- 
ound the ink outlet in a direction of striping the seal 
member. 25 

The peripheral portion around the air commu- 
nicating port may be in a shape of easily stripping 
off the seal member compared with the peripheral 
portion around the ink outlet in a' predetermined 
direction of striping the seal member.' 30 

An outer edge of the peripheral portion around 
the air communicating port may be in front of an 
outer edge of the peripheral portion around the ink 
outlet in a predetermined direction of striping the 
seal member. 35 

An inner edge of the peripheral portion around 
the air communicating port may be in front of an 
inner edge of the peripheral portion around the ink 
outlet in a predetermined direction of striping the 
seal member. 40 

The seal member having an elongated portion 
may be connected with a portion of a package for 
packing the ink cartridge body, and the elongated 
portion and the package are restricted in a pre- 
determined direction of striping the seal member 45 
when the package is opened. 

The above and other objects, effects, features 
and advantages of the present invention will be- 
come more apparent from the following description 
of embodiments thereof taken in conjunction with 50 
the accompanying drawings. 

Fig. 1A is a schematic perspective diagram of 
an exemplified package of ink cartridge for ex- 
plaining a basic construction of a first pr ferred 
embodim nt of the present invention; 55 
Fig. 1B is a sectional view taken substantially 
along the lines A-A of Fig. 1 A; 



Fig. 2 is a perspective view of a replaceable ink 
cartridge in accordance with present invention; 
Fig. 3A is a plan view of a sealing surface of a 
replaceable ink cartridge for explaining a sealing 
condition by a seal member in accordance with 
the present invention; 

Fig. 3B is a sectional view taken substantially 
along the lines A-A of Fig. 3A; 
Fig. 3C is a sectional view taken substantially 
along the lines B-B of Fig. 3A; 
Fig. 4 is a schematic perspective diagram of an 
exemplified package of ink cartridge for explain- 
ing a condition of taking an ink cartridge thereof 
in accordance with the present invention; 
Fig. 5A is a sectional view taken substantially 
along the lines A-A of Fig. 3A; 
Fig. 5B is a sectional view taken substantially 
along the lines B-B of Fig. 3B; 
Fig. 6 is a plan view of a sealing surface of a 
replaceable ink cartridge for explaining another 
embodiment of a construction of peripheral por- 
tions around an ink inlet and an air communicat- 
ing port of the ink cartridge in accordance with 
the present invention; 

Fig. 7 is a plan view of a sealing surface of a 
replaceable-ink~cartridge for explaining another 
embodiment of a construction of peripheral por- 
tions around an ink inlet and an air communicat- 
ing port of the ink cartridge^/Tn accordance with 
the present invention; 

Fig. 8 is a plan view of a sealing surface of a 
replaceable ink cartridge for explaining another 
embodiment of a construction of peripheral por- 
tions around an ink inlet and an air communicat- 
ing port of the ink cartridge in accordance with 
the present invention; 

Fig. 9 is a perspective plan diagram of an em- 
bodiment of the present invention; 
Fig. 10 is a sectional view taken substantially 
along the lines ll-ll of Fig. 9; 
Fig. 11 is a perspective view of a body and a 
seal member of the replaceable ink cartridge 
shown in Fig. 9; 

Fig. 12 is a perspective view of a body of the 
replaceable ink cartridge shown in Fig. 9; 
Fig. 13 is a plan view of a partially cut package 
of the ink cartridge shown in Fig. 9; 
Fig. 14A is a perspective view of a replaceable 
ink cartridge with a package to explain a step of 
sealing off the seal member shown in Fig. 9; 
Fig. 14B is a perspective view of a replaceable 
ink cartridge with a package t explain a step of 
sealing off the seal member shown in Fig. 9; 
Fig. 14C is a perspective view of a replaceable 
ink cartridge with a package to explain a step of 
sealing off the seal member shown in Fig. 9; 
Fig. 15 is an enlarged side view of the air 
communicating port of the replaceable ink car- 
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tridge shown in Fig. 9; 

Fig. 16A is a sectional view of the air commu- 
nicating port shown in Fig. 15 for explaining the 
step of sealing off; 

Fig. 16B is a sectional view of the air commu- 
nicating port shown in Fig. 15 for explaining the 
step of sealing off; 

Fig. 17 is an enlarged side view of the ink 

cartridge body shown in Fig. 9; 

Fig. 18 is a sectional view taken substantially 

along the lines X-X of Fig. 17; 

Fig. 19 is a sectional view taken substantially 

along the lines XI-XI of Fig. 17; 

Fig. 20 is a perspective view of an replaceable 

ink cartridge body as another embodiment of 

the present invention; 

Rg. 21 is a perspective view of a seal member 
and a replaceable ink cartridge as another em- 
bodiment of the present invention; 
Rg. 22 is a perspective view of a seal member 
and a replaceable ink cartridge as another em- 
bodiment of the present invention; 
Rg. 23 is a perspective plan diagram of a main 
part of another embodiment of the present in- 
vention; 

Rg. 24 is a perspective plan diagram of a main 
part of another embodiment of the present in- 
vention; and 

Rg. 25/ is a perspective view of an ink jet 
recording apparatus having a replaceable ink 
cartridge in accordance with the present inven- 
tion. 

The present invention will now be described in 
detail hereinafter with reference to the accompany- 
ing drawings in which same reference numbers 
denote same constituents. 

<First Preferred Embodiment) 

A replaceable ink cartridge and a package 
thereof in accordance with the present invention 
are illustrated in Fig. 1A and Rg. 1B. 

An ink-jet cartridge 1 comprises an ink outlet 2 
and an air communicating port 3 which are sealed 
off by a seal member just before using by the user 
after supplying from a supplier. Therefore, the seal 
member 4 cannot be removed by the time of 
connecting the cartridge 1 with a recording head. In 
this embodiment, the seal member 4 is combined 
with a package 5, so that the seal member 4 is 
peeled off when the package 5 is pulled into pieces 
by force. 

The package 5 is hermetically sealed by weld- 
ing its boundaries. For taking the ink cartridge out 
of the package 5, each longitudinal boundary por- 
tion (peripheral portion 6) of the package 5 has a 
chipped portion 5A which are formed so as to 
avoid any influence on sealed portions when the 



package 5 is pulled into pieces by force at the 
chipped portion 5A. In this embodiment, there are 
sealed portions: one between the seal member 4 
and the ink outlet 2; and another between the seal 

s member 4 and the air communicating port 3. 

Around openings of the ink outlet 2 and the air 
communicating port 3, collar ribs 2A and 3A are 
formed, respectively. Each of these collar ribs 2A 
and 3A is in the shape of a cylinder. As shown in 

w the figure, furthermore, the collar ribs 2A and 3A 
have the same height in the same plane of the 
cartridge body 1A and they are arranged substan- 
tially along a longitudinal central line of that plane. 
It is preferable to use the seal member 4 

75. having a sufficient strength with respect to a stretch 
or the like, so that it is made of a flexible complex 
material comprising a single plastic film, a layered 
plastic films, or the like. It is also preferable that 
the seal member 4 has at least two weldable parts 

20 for connecting with end surfaces of the collar ribs 
2A and 3A, respectively. 

Fig. 1B shows a connected part among the 
seal member 4, the package 5, and the collar rib 
2A (3A). A welding between the end of the collar 

25 rib 2A (3A) and a weldable seal portion 4A formed 
on one side of the seal member 4 makes it possi- 
ble to seal the ink outlet 2 and the air communicat- 
ing port 4 to keep ink inside without a chance to 
leak. Another end 4B of the seal member 4 is bent 

30 and extended to the edge of the package 5, so that 
the former is supported by the latter. 

The package 5 is provided as in the form of a 
bag made up of two sheets of paper-like material, 
where the ink cartridge 4 sealed with the seal 

35 member 4 is held in after the sealing. In this case, 
the extended portion 4B of the seal member 4 is 
fixed with the peripheral portion 6 of the package 5. 

An external appearance of the ink cartridge 
itself 2 is shown in Rg. 2. In the figure, an external 

40 form of the collar rib 2A of the ink outlet 2 is 
smaller than that of the collar rib 3A of the air 
communicating port 3. In addition, the collar rib 2A 
is thicker than the collar rib 3A. 

Figs. 3A to 3C are illustrations for explaining 

45 the construction of the ink outlet 2, the air commu- 
nicating port 3, and their peripheral portions (the 
collar ribs 2A and 3A) of the ink cartridge 1 shown 
in Fig. 2. Fig. 3A is a front view, Figs. 3B and 3C 
are cross sectional views taken on lines A-A and B- 

50 B of Fig. 3A, respectively. 

In this embodiment, the collar rib 2A around 
the ink outlet 2 is in the shape of cylinder being 
concentric with the ink outlet 2 while the collar rib 
3A around the air communicating port 3 is in the 

55 shape of square. 

Furthermore, an opening of the collar rib 3A is 
larger than that of the collar rib 2A while a thick- 
ness WA of the former is smaller than a thickness 
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WB of the latter so as to obtain the relation of: 

W03 £ D02, and 
WI3 £ DI2 

wherein D02 means an outer diameter of the collar 
rib 2A; Dl 2 means an inner diameter of the collar 
rib 2A; W03 means an inner width of the collar rib 
3A; and WI3 means an outer width of the collar rib 
3A. As shown in Figs. 3B and 3C t however, a 
diameter D2 of the ink outlet 2 is extremely larger 
than a diameter D3 of the air communicating port 
3. 

The above construction of the ink cartridge is 
for physically communicating the air communicat- 
ing port 3 with the atmosphere prior to open the ink 
outlet 2. Another embodiment of such construction 
will be explained later. 

Figs 4, and 5A-5B are illustrations for explain- 
ing the way of sealing off the replaceable ink 
cartridge 1 constructed as described above. 

Fig. 4 illustrates a condition of tearing the 
package 5A of Fig. 1 from the cutting portion 5A. 
That is, the package 5A is pulled into two pieces: 
one having a part of peripheral portion 6 connect- 
ing with the edge 4B of the seal member (a part 
indicated by an arrow L of the figure, hereafter 
referred as a left part); and the other having a part 
of peripheral portion 6 without the v edge 4B of the 
seal member 4 (a part indicated by an arrow R of 
the figure, hereinafter referred as a right part). 

Figs. 5A and 5B indicate that the steps of 
tearing the seal member from the ink outlet 2 and 
the air communicating port 3 after the condition 
shown in Fig. 4. to leave them open. 

First of all, as shown in Fig. 4, a bared portion 
of the ink cartridge 1 and the seal member's edge 
4B connecting with the package 5 are pulled out 
toward opposite directions, resulting that the sealed 
portion of the seal member 4 is stripped off from 
the ink outlet 2 and the air communicating port 3. 

At this moment, the collar rib 3A of the air 
communicating port 3 receives a force of the strip 
movement at first because its external form is 
larger than that of the collar rib 2A of the ink outlet 
2. Consequently the seal member 4 starts to strip 
off from the collar rib 3A at first (Fig. 5B). At this 
moment, however, an external form of the collar rib 
2A is smaller than that of the collar rib 3A so that 
the collar rib 2A does not receive the force of the 
strip movement (Fig. 5A). Furthermore, the thick- 
ness WB of the collar rib 3A is smaller than the 
thickness WA of the collar rib 2A so that the air 
communicating port 3 is able to communicate with 
the atmosphere just after the beginning of the strip 
movement. On the oth r hand, it is difficult to make 
a communication between the ink outlet 2 and the 
atmosphere just after the beginning of the strip 



movement because of the collar rib 2A has a larger 
thickness compared with that of the collar rib 3A. 

By the above construction, therefore, the strip 
movement of the seal member 4 permits an unseal 

5 of the air communicating port. 3 prior to an unseal 
of the ink outlet 2. 

In the above construction, furthermore, collar 
ribs 2A and 3 A are uniformly formed around the ink 
outlet 2 and the air communicating port 3, respec- 

w tively, so as to have a constant thickness. However, 
it is also possible to keep the relation of WB £ WA 
only for at least each part of these collar ribs, 
where the stripping force is initially effected. 

As shown in Fig. 6, furthermore, effects of the 

75 present invention can be also obtained by forming 
the collar rib 3A of the air communicating port 3 as 
a cylindrical one with a thickness WB* satisfying 
the inequality of WB 1 < WA. In addition, it is also 
possible to tilt a center of the collar rib 3A from a 

20 center of the collar rib 2A around the ink outlet 2 to 
the extended portion 4B of the seal member for 
communicating the air communicating port 3 with 
the atmospheric as soon as removing the seal 
member 4 from the collar rib 3A. 

25 Besides, as shown in Fig. 7, it is possible to 
construct the collar rib 3A of the air communicating 
pore 3 so as to form the collar rib 3A as a square 
tube having a corner being positioned at the side of 
the seal member's edge 4B: That is, the corner of 

30 the square is positioned toward the direction of 
stripping the seal member for more easily strip 
movement. 

Still furthermore, as shown in Fig. 8, it is possi- 
ble to make the collar rib 3A in the shape of star- 

35 like tube having rounder protruded portions and 
one of them is positioned at the side of the seal 
member's edge 4B. 

Moreover, in spite of the constructions shown 
in Figs. 6, 7, and 8, a thickness of the collar rib 3A 

40 formed on each ink cartridge is smaller than that of 
the collar rib 2A around each ink outlet 2. Accord- 
ing to these constructions, the air communicating 
port 3 can be sealed off at first, prior to the ink 
outlet 2. 

45 As described in the above embodiment, the 
collar rib 3A around the air communicating port and 
the collar rib 2A around the ink outlet can be 
formed and positioned in any of several possible 
ways, for example an opening of the collar rib 3A 

so around the air communicating port is larger than 
that of the collar rib 2A around the ink outlet; a 
thickness of the collar rib 3A is smaller than that of 
the collar rib 2A; and at least a part of the periph- 
eral portion of the collar rib 3A is positioned at a 

55 front of the collar rib 2A when the seal member 4 is 
removed off. However, the construction cannot be 
restricted by the above description but it can be 
formed and positioned in every ways under the 
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conditions described above. 
<Second Preferred Embodiment) 

In the above first preferred embodiment, the s 
peripheral portions of the ink outlet and the air 
communicating port are constructed so as to open 
the air communicating port at first in accordance 
with the strip movement of the seal member. In the 
second preferred embodiment, on the other hand, 10 
another construction for more appropriate propaga- 
tion of the force of stripping the seal member onto 
a sealed portion between the seal member and the 
air communicating port (or the ink outlet) will be 
described in detail. 15 

Fig. 9 is a schematic diagram for explaining 
each construction of a replaceable ink cartridge, a 
package for covering the cartridge, and a seal 
member for sealing an ink inlet, and an air commu- 
nicating port of the cartridge in accordance with the 20 
present invention. Also, Fig. 10 is a sectional view 
taken substantially along the lines ll-H* of Fig. 9. 

In the figures, reference numeral 1 denotes an 
ink cartridge body (hereinafter, referred as a body), 
2 denotes the ink outlet, 3 denotes the air commu- 25 
nicating port, 4 denotes the seal member sealing 
the ink outlet 2 and the air communicating port 3, 
and 5 denotes the package for packing the whole' 
body/^1. The body 1 is provided as a container for' 
storing ink. In this embodiment, as described in 30 
later, the body 1 comprises a housing portion for 
holding a negative-pressure generating member 
and an ink storage portion for storing ink. The 
negative-pressure generating member absorbs ink 
to hold it inside and communicates with the ink 35 
outlet 2 and the air communicating port 3. 

As shown Figs. 11 and 12, a cylindrical collar 
rib 2A is formed around an opening of the ink 
outlet 2, and also a tubular collar rib 3A having a 
cross section shaped like a parallelogram is formed 40 
around an opening of the air communicating port 3. 
In this embodiment, it is noted that a diameter of 
the opening of the ink outlet 2 is almost the same 
size as that of an inner peripheral surface of the 
collar rib 2A but larger than that of the air commu- 45 
nicating port 3. Furthermore, a thickness WA of the 
collar rib 2A is larger than a thickness WB of the 
collar rib 3A. 

It is preferable that the seal member is made 
of a flexible barrier material having a sufficient so 
strength with respect to forces to be applied on the 
seal member, such as a force of pulling the seal 
member. Therefore, the material is, for example a 
complex material consisting of a plurality of layers 
of plastic films or a single layered plastic film. It is 55 
also preferable that the material shows the prop- 
erties of welding with end surfaces of the collar ribs 
2A and 3A. Th seal member according to this 



embodiment, as shown in Fig. 11, is in the form of 
a flat trapezoid having a short upper side 4A and a 
long under side 4B. The seal member 4 is pro- 
vided in that its under side 4B is located over the 
collar ribs 2A and 3A and an adjacent area of the 
under side 4B is welded with each end surface of 
these ribs 2A and 3A. Consequently, the ink outlet 

2 and the air communicating port 3 are sealed. In 
concerned with the seal member 4, hereinafter, we 
define a portion responsible for sealing the ink 
outlet as a first seal portion A and another portion 
responsible for sealing the air communicating port 

3 as a second seal portion B. It is noted that the 
first and second seal portions A, B have to only 
seal the ink outlet 2 and the air communicating port 
3 so as to endure expanding pressures of ink and 
air in the body 1 and to prevent a vaporization of 
ink in the body 1. Therefore, it is not limited to 
connect the seal member by welding but also by 
one of every connecting methods including a 
squeeze and a bonding. For ensuring the high 
reliability, it is preferable to connect the body 1 
with a contact layer prepared by the same material 
system as that of the body 1 . 

The upper side 4A of the seal member 4 is on 
the side of the second seal portion B nearer than 
the first seal portion A (i.e., it is on an upper area 
of Fig. 11). In addition, an area in close proximity to 
the upper side 4A (i.e., a slanting-lined portion C in 
Fig. 11) is welded with an inner side of the pack- 
age 5. Hereinafter, we refer the slanting-lined por- 
tion C in the figure as a handling portion. 

The package 5 is in the form of a bag for 
covering the entire body 1 of the ink cartridge. In 
this embodiment, a peripheral portion 6 of the 
package 5 is welded so as to form the bag. In this 
case, the handling portion C of the seal member 4 
is also welded in the peripheral portion 6. The 
package 5 may be connected with the handling 
portion C of the seal member 4 by the way of 
contact welding, pressure welding, solvent welding, 
sticking with an adhesive, or the like. Also, a ma- 
terial of the package 5 may be the same as that of 
the seal member or one selected from any materi- 
als to be used in the field of packaging, such as 
paper and a plastic sheet. In this embodiment, a 
welding layer of the seal member 4 and a welding 
layer of the package 5 are welded together by 
applying heat with pressure. Under the state that 
the body 4 is packed in the package 5, as shown in 
Fig. 10, there is a curved portion between the 
upper end 4A and the under end 4B of the seal 
member 4. 

Then the proc ss of opening the replaceable 
ink cartridge of the pres nt embodiment will be 
explained in the following description. 

Fig. 13 and Figs. 14A to 14C are schematic 
diagrams for illustrating the procedure of opening 



8 



15 



EP 0 685 340 A1 



16 



the replaceable ink cartridge. As shown in Fig. 13, 
the process including the step of cutting the pack- 
age 5 into two pieces from the cutting portion 5A to 
remove the part indicated by an arrow R in the 
figure (i.e., a left half in the figure). That is, the part 
indicated by an arrow L (i.e., a right half in the 
figure, which is a part responsible for preventing a 
scatter of ink) remains while the left half is re- 
moved. In the present embodiment, a part of the 
peripheral portion of the package 5, which is above 
a cutting line (not shown), is cut down to make a 
cutting portion 5A to make the cutting more easily 
and perfectly. However, it is not limited to that cut 
area. It is also possible to use a perforation along 
the cutting line. Preferably, a peel tape or the line 
may be provided along the cutting line on the 
package 5. In this case, the package can be sepa- 
rated into two parts along the cutting line by pulling 
the peel tape. 

Fig. 14A illustrates the package 5 where the 
right half are removed. In the figure, the remained 
left half of the package 5 is indicated by a two-dot 
slash line. 

After removing the right half of the package 5, 
the operator takes an end of the left half of the 
package with his or her fingers and pulls it toward 
the side away from the body 1 (e.g., a direction of 
an arrow P in Fig. 14A). A force of the pulling 
operation is applied on the handling portion C of 
the seal member 4, resulting that the seal member 
is stripped off from the collar ribs 2A and 3A, 
following with a separation of the left half of the 
package 5 from the body 1, as shown in Fig. 14B 
and Fig. 14C. 

At this time, a force (a peel force) in the 
direction of an arrow P to be applied to the han- 
dling portion C tends to propagate toward the sec- 
ond seal portion B rather than the first seal portion 
A. That is, as shown in Fig. 11 r the length 12 
between the handling portion C and the second 
seal portion B is shorter than the length L1 be- 
tween the handling portion C and the first seal 
portion A. In this embodiment, it is defined that the 
shortest length L2 between the handling portion C 
and the second seal portion B is shorter than the 
shortest length L1 between the handling portion C 
and the first zeal portion A in consideration of the 
facts that the handling portion C is elongated along 
the upper end portion 4A and each operator picks 
at any positions and pulls the handling portion C 
toward any directions as his or her pleases. 

Therefore, the second seal portion B is peeled 
off from the collar rib 3A at first before the first seal 
portion A is peeled off from the collar rib 2A (Fig. 
14B). In short, the air communicating port 3 can be 
opened before the ink outlet 2, resulting that it 
prevents a scattering of ink to be occurred when 
the ink outlet 3 is opened at first. 



Fig. 14A-C, Fig. 15, and Fig. 16B illustrate the 
beginning of sealing off the air communicating port 
3, while Fig. 14C and Fig. 16A illustrate the begin- 
ning of sealing off the ink outlet 2. In these figures, 
s the left half of the package 5 is omitted to illustrate 
but it covers the ink outlet 2 and the air commu- 
nicating port 3 during the period of pulling out the 
seal member 5. Therefore, it is able to receive 
leaked ink to keep user's hands and clothes clean. 

10 In this embodiment, furthermore, the collar rib 
3A is formed as a cylindrical projection with a 
cross section in the shape of a parallelogram in a 
plane view. An acute angle (i.e., an angle portion E 
in Fig. 15) of the parallelogram is corresponded to 

75 a start position to peel the second seal portion B. 
Thus the angle portion E receives a concentrated 
stress of the peel force being applied on the han- 
dling portion C of the seal member 4 for peeling 
the second seal portion B more easily. Therefore, it 

20 make sure that the air communicating port 3 is 
opened at first. In addition, a stress of the peel 
force may be concentrated on the an peeling start 
area of the second seal portion B by forming a side 
extending along the direction of peeling the second 

25 seal portion on a peripheral of a welded face be- 
tween the opening of the air communicating port 3 
and the second seal portion B. In this embodiment, 
furthermore, a thickness WB of the collar rib 3B is 
smaller than a thickness, WA of the collar rib 2A, so 

30 that a strength of a welded face between the collar 
rib 3A and the second seal portion B is frailer than 
that of a welded face between the collar rib 2A and 
the first seal portion A. Therefore, it make more 
sure that the air communicating port 3 is opened at 

35 first. These matters were already described in the 
first embodiment in detail. 

The seal member 5 of the present embodiment 
has a trapezoidal shaped flat surface. A short upper 
side 4A of the trapezoid is positioned in the welded 

40 portion 6 of the of the package 5. In the Fig. 9, a 
width of the welded portion 6 is indicated as WC. 
The area neighboring the upper side is provided as 
the handling portion C, and thus the step of binding 
the seal member 4 with the package can be per- 

45 formed during the process of welding a package 
material into a bag-like form without interrupting the 
operator's manipulation. 

As shown in Fig. 1 1 , a length L1 from the collar 
rib 2A to the handling portion C is longer than a 

so length L2 from the collar rib 3A to the handling 
portion C (i.e., L1 > L2). The inequality of L1 > L2 
is realized by a relativ positions of the ink outlet 2, 
the air communicating port 3, and the connected 
site between the seal member 4 and th package 

55 5. Therefore, the seal memb r 4 and the package 5 
do not limited in the shape or the like illustrated in 
the figures but it tak s every shapes or the like 
within the limit of satisfying the above inequality. 
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That is, it only requires that the handling portion C 
corresponding to the joint area between the seal 
member 4 and the package 5 is on the air commu- 
nicating port's side rather than the ink outlet's side. 
Furthermore, it is also possible to modify or 
change the material, the shape, or the like of the 
portions between the handling portion C and the 
first or second handling portion under the condition 
that the peel force to be applied on the handling 
portion C of the seal member 4 is easily transmit- 
ted to the second seal portion B rather than the 
first seal portion A. 

Fig. 17 and Fig. 19 illustrate an inner structure 
of the ink jet cartridge's body 1 in accordance with 
the present invention. 

The body 1 has an ink outlet 2 to be connected 
with an ink jet recording head and an air commu- 
nicating port 3 formed above the ink outlet 2. Also, 
the body comprises: a holding section 1 1 for hold- 
ing a negative-pressure generating member 20 by 
which ink is absorbed and held; and an ink storage 
section 13 communicating with the holding section 
11 by means of a space under the rib 12. Further- 
more, the ink storage section 13 comprises a first 
ink storage portion 13A, a second ink storage por- 
tion 13B communicated with the first portion 13A 
through a communicating path 14 A, and a third ink 
storage portion 13C communicated with the second 
portion 13B through a communicating path 14B^ 
Therefore the ink storage section 13 has a com- 
paratively large capacity for storing ink, so that the 
body 1 can be preferably used for storing a black 
ink to be more frequently consumed than other 
color inks in the process of forming a color image 
by the recording apparatus. It is noted that a half 
part of an inner bottom's surface of the ink storage 
portion 3A on the side of line XI-XI in Fig. 17 and 
inner bottom's surfaces of the ink storage portions 
3B and 3C are located over the level of the ink 
outlet 2 at a predetermined distance. In the present 
embodiment, it is also noted that a material having 
a porous structure, such as urethane foam, makes 
up the negative-pressure generating member 20. In 
the figure, reference numeral denotes a pick-up 
portion for picking up in user's fingers to detach 
the cartridge's body 1 from the recording head. 

In the holding section 1 1 for holding the nega- 
tive-pressure generating member, a gradation of 
ink can be observed. For smoothly supplying the 
ink to the ink jet recording head, that is, a large 
amount of the ink is concentrated at the ink outlet's 
side while the ink cannot be observed at the side 
of the air communicating port. For this reason, it is 
preferable to open the air communicating port 3 at 
first. When the ink outlet 2 is sealed off at first, on 
the other hand, there tends to be a scattering of ink 
from the ink outlet 2 to the outside. In the case that 
an inner pressure of the body 1 tightly closed by 



the seal member is increased by a change in 
environmental conditions such as temperature and 
atmospheric pressure, a sudden forcible gush of 
ink can be suppressed by recovering the inner 

5 pressure of the body 1 to the level of atmospheric 
pressure by sealing off the air communicating port 
2 prior to open the ink outlet 2, in which an 
opening area of the air communicating port 3 is 
smaller than that of the ink outlet 2. 

w At the time of installing the ink jet cartridge's 
body 1 in an ink jet recording apparatus, first of all, 
an ink inlet tube 31 of the ink jet recording head is 
inserted into the ink outlet 2 of the body 1 to make 
a press-contact between the ink inlet tube 31 and 

75 the negative-pressure generating member 20, as 
shown in Fig. 18. In general, an opening of the ink 
inlet tube 31 may have a filter (not shown in the 
figure) through which ink is passed in order to 
separate the fluid from suspended particulate mat- 

20 ter. Then the ink jet recording apparatus is 
switched on to perform an image formation, in 
which an ejection of ink from each orifice of the ink 
jet recording head leads to generate a force to 
absorb ink in the holding section 11. The absorbing 

25 force draws the ink into the negative-pressure gen- 
erating member 11 from the ink storage section 13 
through a gap portion 12A under a rib 12. After 
passing through the negative-pressure generating 
member 11, the passed ink is further introduced 

30 into the ink inlet tube 30 and supplied to the ink jet 
recording head. Consequently, an inner pressure of 
the body 13 where all of the openings except the 
gap 12A are closed is decreased, resulting that a 
pressure difference between the ink storage sec- 

35 tion 13 and the negative-pressure generating mem- 
ber holding section 11 is generated. When the 
recording movement is not lasted, a supply of ink 
is also continued with an increase of the above 
pressure difference. However, the ink storage sec- 

40 tion 13 receives the flesh air passing through the 
negative-pressure generating member 20 and the 
gap portion 12A under the rib 12 because the 
negative-pressure holding section 11 communi- 
cates with the atmosphere through the air commu- 

45 nicating port 1 1 . Therefore, it results in a cancella- 
tion of the above difference between the ink stor- 
age section 13 and the negative-pressure generat- 
ing member 11. During the recording movement, 
the above steps can be repeated to supply ink, 

50 more smoothly. In this embodiment, furthermore, a 
whole amount of ink in the ink storage section 13 
can be used up, except that an extremely small 
amount of ink adheres on each wall surface of first 
and s cond ink storage portions 13A and 13B. 

55 Therefor , the high effici ncy of using ink can be 
attained. During the state of stopping the recording 
operation, the negative-pressure generating mem- 
ber 20 exerts a force of capillary phenomenon or 
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the like, so that a leakage of ink from the ink jet 
recording head can be prevented. 

According to the present embodiment, the seal 
member 4 may be effectively applied on the ink 
cartridge that have the same appearance as of the 5 
first embodiment as shown in Fig 20. 

A configuration of the seal member 4 may be 
in the shape of character "L" in a plane view 
thereof. In this case, therefore, the seal member 4 
has a first side area corresponding to a vertical 10 
side of the "L" and a second side area correspond- 
ing to a horizontal side thereof. As shown in Fig. 
20, the first seal portion A is defined on a top side 
of the first side area; the second seal portion B is 
defined on a bottom side of the first side area, 15 
where a cross point of two side areas; and the 
handling portion C to be welded with the package 5 
is formed at an end of the second side area, far 
from the first side area. Therefore, a peel force 
being applied on the handling portion C is transmit- 20 
ted to the second seal portion B rather than the 
first one A, so that the air communicating port can 
be opened at first prior to open the ink outlet 2. 

Another shape of the seal member 4 is shown 
in Fig. 22. In this figure, the seal member 4 is in 25 
the shape of a linear belt with an end portion 
provided as a handling portion C. First and second 
seal portions A and B are formed in line on the 
seal member s4 in that the second seal portion B is 
on the side /of the handling portion C and the first 30 
seal portion A is on the opposite side thereof. 
Therefore, the seal member 4 is removed from the 
second seal portion B at first by a peel force being 
applied on the handling portion C and then it is 
removed from the first seal member A. 35 

A shape of the seal member 4 may be option- 
ally determined on condition that the shape thereof 
is for easily transmitting a peel force applied on the 
handling portion C to the second seal portion B 
rather than the first seal portion A. 40 

In the above embodiments, furthermore, the 
package 5 is not indispensable because the seal 
member 4 only requires a means for applying a 
peel force on the handling portion 4 by the user. 

In the case of the above embodiments, there- 45 
fore, the handling portion C is like a tongue pro- 
truded outwardly from the ink outlet 2 and the air 
communicating port 3 formed on a surface of the 
body 1 , so that it is an inevitable consequence that 
only the handling portion C is specified as the 50 
place where a peel force is applied effectively. In 
the case of using th package 5, however, it is no 
need to connect the package 5 and the handling 
portion C. 

In the case of opening the air communicating 65 
port 3 prior to op n the ink outlet 2, it is good to 
consider peeling resistance of the first and second 
seal portions A, B (i.e., abilities thereof to resist a 



peel force along the peeling direction) in addition to 
consider the properties of easily transmitting a peel 
force applied on the handling portion C to the 
second seal portion B rather than the first seal 
portion A. That is, the air communicating port 3 can 
be opened prior to open the ink outlet 2 by peeling 
the second seal portion B prior to peel the first seal 
portion A under the condition that a force standing 
up to the peeling between an opening of the air 
communicating port 3 and the second seal portion 
B is smaller than that of between an opening of the 
ink outlet 2 and the first seal portion A. It is noted 
that this kind of peeling operation can be occurred 
in spite that these peeling portions receive almost 
the same degree of the peel force at the same 
time. 

For making the condition that the peeling resis- 
tance of between an opening of the air commu- 
nicating port 3 and the second seal portion B is 
smaller than that of between an opening of the ink 
outlet 2 and the first seal portion A, for example, as 
mentioned above, a thickness WB of the collar rib 
3A may be limited so as to be smaller than a 
thickness WA of the collar rib 2A (see Figs. 16A 
and 16B), or a stress of the peel force may be 
concentrated on an edge portion E (see Fig. 15) 
corresponding to a position of starting the peeling 
operation in the second seal portion B. 

Fig. /23 is an enlarged partial diagrammatic 
view of ah exemplified configuration of a seated 
area formed between a second seal portion B of a 
seal member 4 and an opening of an air commu- 
nicating port 3. In this embodiment, a portion of the 
color rib 3A (the left portion thereof in Fig. 23) 
corresponding to the starting position P1 of peeling 
operation comprises a side portion 3B being elon- 
gated in the direction (i.e., a vertical direction in 
Fig. 23) perpendicular to the direction of peeling 
the seal member 4. Therefore, a peel resistance at 
the peel-starting position P1 of the second seal 
portion B becomes grater than a peel resistance at 
the position P2 for opening the air communicating 
port 3, resulting that a carelessness peel of the 
seal member 4 can be perfectly prevented during 
the process of handling the ink cartridge. As a peel 
resistance of the second seal portion B at the peel 
starting position P1 is smaller than that of the first 
seal portion A at the peel starting position P2, 
furthermore, it is possible to open the air commu- 
nicating port 3 prior to open the ink outlet 2 by 
sealing off the second seal portion B at the peel- 
starting position P1 at first in spite that almost the 
same degrees of peel forces are applied on the 
first and s cond seal portions A, B at the peel- 
starting positions P1, P2, respectively. 

Fig. 24 is an enlarged partial diagrammatic 
view of an exemplified configuration of a sealed 
area formed between a second seal portion B of a 
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seal member 4 and an opening of an air commu- 
nicating port 3. In this embodiment, a portion of the 
color rib 3A corresponding to the starting position 
P1 of peeling operation is formed as a curved 
portion 3C to prevent a carelessness peel of the 5 
seal member 4 at an area with length L defined as 
a distance between a peel-starting position P1 and 
a opening-starting position P2. In this embodiment, 
the maximum of the peel resistance at the area 
with length L may be smaller than that the peel w 
resistance at the peel-starting position of the first 
seal portion A. 

As described above, furthermore, in the second 
embodiment a configuration or the like of the rib 3A 
of the air communicating port 3 is different from 75 
that of the rib 2A of the ink outlet 2. In the present 
embodiment, on the other hand, there is no need to 
make these ribs differently, because of their con- 
figurations. That is, a distance between the han- 
dling portion C and the first seal portion A differs 20 
from a distance between the handling portion C 
and the second seal portion B to easily peel off the 
seal member from the air communicating port 3 at 
first. Accordingly, it is possible to open the air 
communicating port 3 at first by adapting the con- 25 
figuration of the seal member of the present inven- 
tion in spite that it does not satisfy the conditions 
described in the first embodiment. 

The ink jet cartridge as described above can 
be installed in a recording apparatus as shown in 30 
Fig. 25 to perform a recording of images. 

Fig. 25 is a perspective view of an ink jet 
recording apparatus having a replaceable ink car- 
tridge in accordance with the present invention. 

In Fig. 25, reference numeral 101 denotes a 35 
printer, 102 denotes an operation panel portion 
provided on a front side of a housing's top of the 
printer, 103 denotes a paper-feed cassette placed 
in an opening formed on a front face of the hous- 
ing, 104 denotes a sheet of paper (i.e., a recording 40 
medium) moved from the paper-feed cassette 103, 
105 denotes an expelled paper tray to receive a 
sheet of paper thrown out from the housing after 
passing through a paper-feed path in the printer 
101, and 106 denotes a body cover in the shape of 45 
character "L" in a cross section thereof The body 
cover 106 is responsible for covering an opening 
107 formed on a right front of the above housing. 
As shown in the figure, the body cover 106 is 
jointed with opposite inner sides of the opening so 
107 by means of a pair of hinges that allow the 
pivoting of the body cov r 106. In the housing, 
furthermore, a carnage 110 is mounted on a guide 
or the like (not shown) so as to mov back and 
forth in the direction along a width of the paper 55 
passing through th paper-feed path (i. ., the lon- 
gitudinal direction of the guide or the like). 



In this embodiment, the carriage 110 is con- 
stituted by a horizontal stage 110a being placed in 
a horizontal position by the guide or the like; an 
opening (not shown) formed on the stage 110a and 
located in proximity to the guide, in which ink jet 
recording heads are installed; a cartridge garage 
110b for accommodating ink cartridges 1Y, 1M, 1C, 
and 1Bk which are placed on the stage 11a in the 
front area of the opening; a cartridge holder 110c 
for holding these ink cartridges to prevent their 
dislocations. 

The above stage 110a has a rear end portion 
to be slide-ably supported by the above guide and 
a front end portion to be placed on a guide plate 
(not shown) by its hidden side. The guide plate 
may be of having a mechanism as a paper-hold 
member for preventing a rise of a sheet of paper to 
the surface in the paper-feed path or of having 
another mechanism of lifting one side of the stage 
with respect to the guide in accordance with a 
thickness of the paper. 

The ink jet recording head (not shown) is in- 
stalled in the opening of the above stage 110a in a 
manner that ink-ejection orifices of the head are 
faced in the downward direction. 

The above cartridge garage 110b comprises a 
through hole formed therethrough in the front and 
behind direction and hollows 110d for receiving 
projections (i.e., hooks) 110e of the cartridge holder 
110c on opposite outside portions, respectively. 

The front end portion of the stage 110a is 
jointed with the cartridge holder 110c by means of 
a pair of hinges 116 that allow the pivoting of the 
110c. A distance between the front of the garage 
110b and the hinge 116 is determined with a 
consideration of the dimensions or the like of each 
portion of the ink cartridges 1Y, 1M, 1C, and 1Bk to 
be protruded from the position of the front of the 
garage 110b at the time of these cartridges are 
installed. 

By the way, the cartridge holder 110c is 
shaped like a square plate and comprises a pair of 
hooks 110e to be engaged in holes 1l0d formed 
on the above garage 110C at the time of closing 
the holder 110c. As shown in the figure, each hook 
is provided on an upper edge of the holder 110c, 
which is at the opposite position of the hinged 
portion at the bottom. 

The cartridge holder 110c further comprises a 
slit 120 on a plated surface thereof for firmly at- 
taching to grip portions of the above ink cartridges 
1Y, 1M, 1C, and 1Bk. The slit 120 is formed so as 
to satisfy appropriate conditions (i.e., position, di- 
mensions, shape, and the lik ) corresponding to 
the above grip portions. 

The present invention has been described in 
detail with respect to preferred embodiments, and 
it will now be that changes and modifications may 
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be made without departing from the invention, 
therefore, in the appended claims to cover all such 
changes and modifications as fall within the true 
spirit of the invention. 

5 

Claims 

1. A replaceable ink cartridge to be removably 
connected with a recording means, for sup- 
plying ink into said recording means for re- io 
cording an image on a recording medium, hav- 
ing an ink cartridge body for storing ink; an ink 
outlet and an air communicating port formed 
on said ink cartridge body; an ink outlet pe- 
ripheral portion formed around said ink outlet; 75 
and an air communicating port peripheral por- 
tion formed around said air communicating 
port, said replaceable ink cartridge character- 
ized by comprising: 

a seal member for removably sealing said 20 
ink outlet peripheral portion and said air com- 
municating port peripheral portion when said 
replaceable ink cartridge is being out of use, 
and 

a structure which is provided so as to 25 
open said air communicating port prior to open 
said ink inlet at the time of peelping off said 
seal member from said ink outlet peripheral 
portion and said air communicating port pe- 
ripheral portion. 30 



front of an inner edge of said ink outlet periph- 
eral portion in a predetermined direction of 
peeling said seal member. 

6. A replaceable ink cartridge as claimed in claim 
1 , characterized in that said seal member has 
a point of applying a peelping force in a region 
near said air communicating port than said ink 
outlet when said seal member is peelped off. 

7. A replaceable ink cartridge as claimed in claim 
1, characterized in that an inner diameter or a 
maximum inner width of said ink outlet periph- 
eral portion is smaller than that of an inner 
diameter or a maximum inner width of said ink 
outlet peripheral portion. 

8. A replaceable ink cartridge as claimed in claim 
1 , characterized in that a thickness of said ink 
outlet peripheral portion is larger than a thick- 
ness of said air communicating peripheral por- 
tion. 

9. A replaceable ink cartridge as claimed in claim 
1 , characterized in that 

a peel resist ability between an opening of 
said air communicating port and said seal 
member is smaller than a peel resist ability 
/between an opening of said ink outlet and said 
seal member. 



2. A replaceable ink cartridge as claimed in claim 
1, characterized in that 

a start position to peel said seal member 
from said air communicating port peripheral 35 
portion is in front of a start position to peel 
said seal member from said ink outlet periph- 
eral portion in a direction of peeling said seal 
member. 

40 

3. A replaceable ink cartridge as claimed in claim 
1, characterized in that said air communicating 
port peripheral portion has a high facility in 
peelping said seal member compared with that 

of said ink outlet peripheral portion in a pre- 45 
determined direction of peeling said seal mem- 
ber. 

4. A replaceable ink cartridge as claimed in claim 

1, characterized in that an outer edge of said so 
air communicating port peripheral portion is in 
front of an outer edge of said ink outlet periph- 
eral portion in an predetermined direction of 
peeling said seal member. 

55 

5. A replaceable ink cartridge as claimed in claim 
1, characteriz d in that an inner edge of said 
air communicating port peripheral portion is in 



10. A replaceable ink cartridge as claimed in claim 
1, characterized by further comprising: 

a package for packing said ink cartridge 
body. 

11. A seal structure for removably sealing an ink 
outlet peripheral portion and an air commu- 
nicating port peripheral portion of a replace- 
able ink cartridge to be removably connected 
with a recording means, for supplying ink into 
said recording means for recording an image 
on a recording medium, said replaceable ink 
cartridge having an ink cartridge body for stor- 
ing the ink; an ink outlet and an air commu- 
nicating port formed on said ink cartridge 
body; said ink outlet peripheral portion formed 
around said ink outlet; and said air commu- 
nicating port peripheral portion formed around 
said air communicating port, said seal struc- 
ture characterized by comprising: 

a s al portion for sealing an opening of 
said ink outlet and an opening of said air 
communicating port by sticking on said ink 
outlet peripheral portion and said air commu- 
nicating port peripheral portion; and 

a handling portion for peeling off said seal 
structure, wher in 
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said seal portion of said seal structure has 
a first seal portion for sealing said opening of 
said ink outlet; and a second seal portion for 
sealing said opening of said air communicating 
port, and 5 

said handling portion is constituted so as 
to easily transfer a force of peeling said seal- 
ing structure to be generated by said handling 
portion to said second seal portion that seals 
said opening of said air communicating port w 
rather than said first seal portion that seals 
said opening of said ink outlet. 

12. A seal structure as claimed in claim 11, char- 
acterized in that 15 

a length between said second seal portion 
and said handling portion is shorter than a 
length between said first seal portion and said 
handling portion in said sealing structure. 

20 

13. A seal structure as claimed in claim 11, char- 
acterized in that 

said seal structure is packed in a package 
in a condition that said seal structure is being 
fixed on said replaceable ink cartridge. 25 

14. A replaceable ink cartridge having an ink outlet 
and an air communicating port in an ink car-: 
tridge body with a seal member removably! 
sealing on both peripheral portions of said ink 30 
outlet and said air communicating port, char- 
acterized in that 

said peripheral portions of said ink outlet 
and said air communicating port are construct- 
ed so as to peel said seal member from said 35 
air communicating port prior to peel said seal 
member from said ink outlet in a direction of 
peeling said seal member. 

15. A replaceable ink cartridge as claimed in claim 40 
14, characterized in that 

a start of peeling said seal member from 
said peripheral portion around said air commu- 
nicating port is prior to a start of peeling said 
seal member from said peripheral portion ar- 45 
ound said ink outlet. 



said peripheral portion around said air 
communicating port is in a shape of easily 
peelping off said seal member compared with 
said peripheral portion around said ink outlet in 
a predetermined direction of peeling said seal 
member. 

18. A replaceable ink cartridge as claimed in claim 
14, characterized in that 

an outer edge of said peripheral portion 
around said air communicating port is in front 
of an outer edge of said peripheral portion 
around the ink outlet in a predetermined direc- 
tion of peeling said seal member. 

19. A replaceable ink cartridge as claimed in claim 
14, characterized in that 

an inner edge of said peripheral portion 
around said air communicating port is in front 
of an inner edge of said peripheral portion 
around said ink outlet in a predetermined di- 
rection of peeling said seal member. 

20. A replaceable ink cartridge as claimed in claim 
14, characterized in that 

said seal member having an elongated 
portion connected with a portion of a package 
for packing said ink cartridge body, and said 
elongated portion and said^ package are re- 
stricted in a predetermined direction of peeling 
said seal member when said package is 
opened. 



16. A replaceable ink cartridge as claimed in claim 
14, characterized in that 

a start position to peel said seal member 50 
from said peripheral portion around said air 
communicating port is in front of a start posi- 
tion to peel said seal member from said pe- 
ripheral portion around said ink outlet in a 
dir ction of p eling said seal memb r. 65 

17. A replaceable ink cartridge as claimed in claim 
14, characterized in that 
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